THE twenty cases described in this paper have been seen by us in hospital and private practice chiefly within the last year. Though this group does not include all cases of encephalitis lethargica seen by us during that period, an analysis of them brings out the chief signs and symptoms of a disease which has been widespread throughout the British Isles. With the exception of papers published by Edwin Bramwell, and under the auspices of the Local Government Board, few comprehensive accounts of series of cases have appeared in the medical press, though descriptions of isolated cases have been published almost weekly. In our series there were four deaths, and an account of the pathological findings is given in detail. A table is appended which sets forth the essentials of the clinical history and physical signs in each case. This table forms the basis of the clinical summary which now follows.
lethargy is the most striking feature of the disease: the smoothed-out features with paresis of the facial muscles give the patient a peculiarly stolid appearance and intensify the inanimation. Some of our patients, for variable lengths of time, slept the whole of the 24 hours and had to be roused for every nursing attention and for feeding. When roused it was impossible to get the patient to fix his attention on anything for any length of time; he seemed to be mentally exhausted, and in a moment appeared to drop off to sleep again. Those patients who had been markedly delirious subsequently developed lethargy.
Nervous System.
(I) Diplopia. Twelve patients complained that they' saw double' during some period of the illness. In six there was definite paralysis of ocular muscles. The external rectus was the muscle most frequently affected, and it was paralysed on the right or left side in five cases. In some cases (five) the patient complained of double vision, but, on testing, it was difficult to decide which muscle or muscles were at fault. The ocular paralysis was frequently evanescent, and this fact is in keeping with the description of focal oedema without cellular exudate in the pathological report.
(2) The pupils. In most of our early cases it was noticed that the pupils were dilated and did not react to light or accommodation, but this early observation did not turn out to be so constant in the later cases.
In three cases the pupils were completely inactive to light and accommodation, and a poor and sluggish reaction was obtained in :five cases. In five cases the pupils were considerably unequal, though they reacted to light and accommodation.
(3) Ptosis. In two cases there was very obvious bilateral ptosis.
(4) Nystagmus. Nystagmus was present in two cases. (5) Optic neuritis. The disks were frequently examined in all cases and there was never any evidence of choked disk or neuritis.
Though only recorded in the notes of one case, many of our patients made complaint of what they called 'haziness of vision' (paresis of muscles of accommodation).
(6) Trismus. Trismus was a marked feature in two cases.
(7) Seventh nerve. Paresis of one side of the face was noted in five cases and was inconstant in some, similar to the inconstant paralysis of the ocular muscles. This paresis is to be distinguished from the restricted movement of the facial musculature which characterizes the' Parkinsonian mask'. In the five cases in which there was a marked difference in power of the muscles of the two sides of the face it was assumed that there was a nuclear lesion on the affected side. In the majority of the cases there was a general' smoothing out' of the face, giving rise to a stolidity or lack of expression which was, in many, a very marked feature. This' smoothed-out' appearance or 'Parkinsonian mask' is probably dependent upon changes in the basal ganglia.
(8) Hypoglossal nerve. The right side of the tongue became definitely paralysed in one case in this series (No. 8), though we have seen the same paralysis in another case not included in this series.
(9) Speech. Speech was; in some cases, slow and monotonous and resembled that of paralysis agitans.
(10) Involuntary movements. (a) Fine tremors. Fine tremors of various groups of muscles characterized four cases. In two cases these tremors were associated with monotonous speech and marked smoothing of the face, and the clinical picture bore a general resemblance to paralysis agitans.
(b) Myoclonus. Myoclonus of various groups of muscles was very noticeable in fourteen cases. In nine the limbs were chiefly involved. The abdominal and back muscles were involved in three cases and the face and jaw muscles in two. The abdominal and back muscles were particularly affected in No. 18. Sometimes the myoclonus sufficiently affected the muscles to produce gross movements of the limbs so that there were jerky involuntary movements, and at other times groups of muscle-fibres were seen to contract without any corresponding movement of the limb.
(c) Rigidity. Marked katatonia was observed in No. 15. In some, rigidity of the neck suggested meningitis, and this was particularly marked in No.4, and, to a less extent, in Nos. 1, 3, and 10.
(11) Reflexes. (a) Knee-jerks. In most cases the knee-jerks appeared normal, but in six there was some departure from the normal. In No. 3 no kneejerks could be obtained, in No. 18 they were sluggish, and in three cases there was considerable disparity on the two sides. In No. 7 knee-jerks were much exaggerated and associated with patellar and ankle clonus.
(b) Plantar response. In six cases, at some period of the illness, there was a definite Babinski's sign on one or both sides. In three cases a double Babinski was obtained and in three on one side only.
(12) Sphincters. The nervous symptoms in one case (No.4) first appeared as complete retention necessitating catheterization. One other case had occasional retention of urine (No. 18) . Three other cases had temporary incontinence of urine.
Oerebro-spimai fluid. This was examined in eight cases. In all, the fluid was under pressure and clear. There was a small coagulum in one case (No.4) and no coagulum in seven cases. A lymphocytosis was obvious in four cases: these were well-advanced cases and the lymphocytosis tended to appear late in the disease. An excess of reducing substance is recorded in two cases and an excess of globulin in two. In all cases there was an absence of growth on ordinary culture media. In our early cases, five in number, Wassermann reactions were done on the cerebro-spinal fluid and invariably proved negative.
Oourse of the disease. There were four deaths on the 15th, 20th, 22nd, and 30th days from the onset of symptoms.
One case, No. 16, had an extremely acute illness with complete recovery within one week from the onset. One case, No. 9,r recovered completely in six at University of Lethbridge on June 8, 2016
http://qjmed.oxfordjournals.org/ Downloaded from weeks. Six cases recovered completely in periods varying from eight to twelve weeks. Seven cases were recovering slowly some months after the onset. All of these cases were sufficiently well to be up and about for the greater part of the day, but retained a tendency to drowsiness and were slow in their movements. The type resembling paralysis agitans was the slowest to recover, and some degree of the facial mask was one of the most persistent features. One case, No. 15, started with delusions which commenced with delusional insanity, and remains still melancholic, but his delusions have ceased and there is no further sign of insanity.
Diagnosis.
A diagnosis of encephalitis letbargica should always and only be made by a process of exclusion of other possible diseases. A combination of two or more of the following signs and symptoms would always suggest the possibility of this disease:
1. Fever at the onset of an illness. 2. Acute mental disturbance. 3. A gradually increasing lethargy. 4. A clinical picture of paralysis agitans, with a smoothed-out facial appearance, general rigidity of the musculature, together with tremors. 5. Myoclonus. 6. Neuritic pains distributed down the limbs and alternating from side to side. 7. Ocular paralyses, which include squinting, inability to range the eyes upwards, inaction of the pupils particularly in response to light.
In Our cases the patient frequently complained of a general blurring of vision. When the disease is suspected from the appearance of any of the above phenomena particular attention must be paid to the optic disks and to the cerebro-spinal fluid. In no case of encephalitis lethargica have we been able to detect any evidence of a choked disk or optic neuritis. In our experience the presence of optic neuritis militates strongly against the diagnosis of encephalitis lethargica. The findings in the cerebro-spinal fluid are usually negative, though occasionally the fluid is under pressure and there may be a slight lymphocytosis with increase of the globulin content. In cases with symptoms of meningitis a Wassermann reaction ought to be done, both on cerebro-spinal fluid and on the blood.
The two following cases exemplify the difficulties in arriving at a proper diagnosis in cases simulating encephalitis lethargica.
One case is that of a boy aged 10 years, who presented a picture resembling so closely encephalitis lethargica that we originally intended to include him in this series. His illness is stated to have commenced suddenly three weeks before admission to hospital with delirium and twitching of muscles. On admission he was markedly drowsy, but could be roused to answer questions intelligently. At times the lethargy was interrupted by periods of active. delirium. No fever was observed. There was complete paralysis of the left third nerve and ptosis gradually developed on the right side. In addition, there was weakness of the [Q. J. Mo, Jan., I9~2.1 L at University of Lethbridge on June 8, 2016 http://qjmed.oxfordjournals.org/ Downloaded from left side of the face. The knee-jerks were normal and the plantar responses flexor for the most part, but, at times, a left Babinski response was obtained. The boy lay in an attitude simulating decerebrate rigidity with extension and pronation of the forearms and extension of the lower limbs. At times this attitude was accentuated by tonic spasms without loss of consciousness. There was some degree of katatonia of the upper limbs. The optic disks were normal, and the cerebro-spinal fluid was under pressure, showed a slight lymphocytosis, and contained no organisms. This condition persisted for several weeks unchanged, and then he developed double optic neuritis. At the autopsy a tuberculous tumour was found occupying nearly the whole of the mid-brain and the upper part of the pons, with smaller deposits in the cerebral cortex. Occurring at a time when encephalitis lethargica was epidemic, this case was very deceptive until the onset of optic neuritis.
The second case was that of a woman aged 27 years, who was admitted to hospital with the complaint of drowsiness of several weeks' duration. This had arisen insidiously, and she had fallen asleep when about her daily work. On admission the drowsiness was only slight, and no abnormality was found on examination of the nervous system. She was, therefore, discharged ten days after admission. Three months later she was readmitted with the history that she had been quite well for six weeks after discharge, and then drowsiness had recurred and had gradually become intense. The optic disks were normal, and no abnormality was found in the remaining cranial nerves, the only abnormal nervous sign being a double extensor plantar response. The patient died within a week of her second admission, and at the post-mortem a round cyst about one inch in diameter was found occupying and distending the cavity of the third ventricle: the exact origin of the cyst has not yet been determined.
Treatment.
No specific treatment has been discovered for this disease. The various remedies employed by us in our series do not appear to have influenced the course of the disease.
1. Urotropin. Urotropin was administered intravenously and by the mouth in some of our earlier cases. This method of treatment was, apparently, innocuous; it certainly did not alleviate in any way.
2. Repeated lumbar puncture. In two cases lumbar punctures were repeated three and four times. In one case immediately after the first puncture a defi'nite left facial paralysis disappeared. We have often noted that such paralyses are fleeting, and possibly on this occasion it was a mere coincidence. In no case was an attempt made to produce a fixation abscess, a method of treatment strongly advised by the French, and we are, therefore, unable to express an opinion on it.
We acknowledge the help we have received from Dr. Davidson, Medical Registrar at the Royal Victoria Infirmary, in compiling the tables. The cerebral pia-arachnoid is congested and oedematous; there is no evidence of meningitis, haemorrhage, or thrombosis. The brain is heavy and, on section, oedematous. In both the grey and white matter of the cerebrum and cerebellum there is hyperaemia, which is even more marked in the basal ganglia, mid-brain, and pons. No haemorrhages or softening are seen. The ventricles contain clear fluid and are not dilated.
There are no gross changes in the brain which can be regarded as peculiar to the disease, and this also applies to the appearances found in other cases here recorded.
Histology.
Cortex. (Precentral eonvolution.) In the pia-arachnoid the vessels are congested, and around a few veins there is slight infiltration with various types of round cells.
In the brain substance there is perivascular infiltration confined to a few precapillary veins in the subcortical white matter, where some scattered round cells are lying in the meshes of the adventitia. The endothelial cells of the capillaries are swollen and project into the lumen, and, though there is no evidence of proliferation of the capillary walls, many of these vessels are outlined by single chains of plasma-like cells lying along the exterior.
A diffuse cellular infiltration of moderate degree affects both grey and white matter. Though a few lymphocytes are present, plasma cells are the chief elements, and no polymorph leucocytes are observed. Around many of the nervecells, four up to ten cells are seen, and these lie close to or may project into recesses in the neuron, but there is no definite evidence of neuronophagy.
Basal ganglia. Here the vascular and inflammatory changes resemble both in nature and degree those seen in the cortex. Perivascular infiltration is, however, more marked, though comparatively few vessels are affected and parenchymatous infiltration is more accurately limited to the grey matter.
Pons. In the membranes over the base the changes are similar to those in the cortical meninges, though congestion is more marked and small perivascular haemorrhages composed of well-preserved red cells are present. In the main, the changes in the pons resemble those in the cortex and basal ganglia, but they are more pronounced.
On the whole the changes found in this case are comparatively slight. Autopsy. There are petechial haemorrhages in the pleura and pericardium. Apart from terminal congestion the lungs show no special change. The heart-muscle, liver, kidneys, and suprarenals show evidence of acute toxic change, while the spleen is slightly swollen and the lymphoid tissue is prominent.
There is oedema of the pia-arachnoid, which shows opacities from chronic thickening, but there is no evidence of meningitis. The brain is heavy and moist from oedema, while both the grey and white matter of cerebrum and cerebellum are distinctly congested. In the basal ganglia, mid-brain, and upper half of pons the hyperaemia is considerable. The ventricular system is not dilated and contains clear fluid. There are no haemorrhages or areas of softening.
The uterus contains a six-months foetus.
Cortex (including precentral convolution). There is slight chronic thickening in the pia-arachnoid, while the vessels are engorged and the meshes are oede .. matous. Scattered round cells are present, but no perivascular infiltrations, haemorrhages, or thromboses are found.
There is a marked degree of vascular engorgement affecting all types of vessels. In a few medium and precapillary veins situated at the junction of the grey and white matter the meshes of the adventitia contain a few cellular elements, among which are some large mononuclear cells phagocytic for red cells or pigment. Haemorrhages are not observed.
Basal gctnglia. (Corpus striatum and putamen.) Here the vascular changes are more striking than in any of the other situations already described. Both in the grey and white matter many medium and precapillary veins are enveloped in cellular mantles of variable thickness, but the arteries are rarely involved. As a rule the vessel is greatly distended with blood and the endothelial cells are swollen and project into the lumen. In the adventitia of the vessel the connective tissue cells often appear to be increased in number, and occasionally they show evidence of division. Their nuclei are swollen, pale, and vesicular.
Pons. Here the lesions resemble those seen in the basal ganglia. At the same time neither perivascular infiltration nor parenchymatous changes are so marked. Fibrinous thrombi occur in a few vessels, but there are no haemorrhages.
Case No.3. (Record 349/20.) Autopsy. In the lower lobe of each lung there is an acute broncho-pneumonia of haemorrhagic type. Petechial haemorrhages are seen in the pleura and peri-at University of Lethbridge on June 8, 2016 http://qjmed.oxfordjournals.org/ Downloaded from cardium. The heart-muscle, liver, and kidneys show evidence of acute toxic change. Spleen is slightly enlarged but firm, and the lymphoid tissue is not unduly prominent. There is nothing of note in the gastro-intestinal tract. The pia-arachnoid is distinctly congested and rather oedematous, but there are no haemorrhages or throm·boses and no evidence of meningitis.
The brain is heavy, soft, and oedematous. In the cerebrum there is considerable hyperaemia-more marked in the white matter. In the basal ganglia, mid-brain, and upper pons the hyperaemia reaches a maximum. The cerebellum is slightly congested. Nowhere are groBs haemorrhages present. The lateral ventricles are slightly dilated and contain blood-stained fluid.
Cortex. (Occipital lobe.) The membranes are congested and oedematous, though there is no evidence of cellular exudate or haemorrhage. Throughout the cortex there is pronounced hyperaemia which renders the capillaries conspicuous, while many of them are outlined by a row of plasma-like cells. There is often oedema of the brain-tissue in the immediate vicinity of these vessels. In the subcortical white matter a few precapillary veins show scattered cells in the adventitia, but apart from these the vessels are unaffected. Around one venule in the white matter there is a small haemorrhage of red cells in a good state of preservation, which compress but do not lacerate the surrounding tissue. No thrombi are observed. There is a moderate diffuse infiltration of the parenchyma with inflammatory cells of the usual type, and this is more evident in the deeper layers of the grey matter and the vicinity of vessels in the white matter.
Optic thalamus. (The sections include ependyma of ventricle.) Here the hyperaemia is more marked than in the cortex, and especially immediately beneath the ependyma, where there are several small haemorrhages. These have occurred in connexion with both venules and capillaries in which there is no perivascular infiltration, and exhibit different degrees of extravasation.
Mesencephalon and pons. (Sections from lower end of mid-brain and upper end of pons, including 3rd and 4th cranial nerves and motor root of 5th nerve.) The meninges are oedematous and there are small haemorrhages and traces of perivascular infiltration. In both mid-brain and pons the changes greatly exceed those seen elsewhere. The majority of the medium and precapillary veins in the grey matter around the Sylvian aqueduct, the floor of the 4th ventricle, and the raphe, and in the cranial nuclei are enveloped with cellular mantles of variable size in which the cells are of the usual type. In the more ventral parts isolated veins show similar changes, and a few haemorrhages with laceration of the brain are found in the substantia nigra, though in this part the inflammatory changes are inconspicuous. Fibrinous thrombi are seen here and there. There is considerable parenchymatous infiltration, which generally corresponds in distribution to the vascular changes, spreading out in a wide and irregular manner from the affected vessels.
Cerebelbu/m; Here there is no special abnormality. There is considerable hyperaemia, which, however, is not accompanied by inflammatory change, and the Purkinje cells appear to be intact.
Case No.4. (Record 365/20.) .Autopsy. Apart from acute bronchitis the lungs show no special change. There are a few petechial haemorrhages beneath the endocardium. The heartmuscle, liver, and kidneys show acute toxic change. The spleen is not enlarged and shows no special abnormality. Suprarenals-no gross change. In the stomach, small intestine, and colon there is evidence of acute catarrh and slight swelling of the lymphoid tissue; there is no ulceration. The mesenteric and colonic glands are rather swollen and injected, but show no evidence of tubercle. The vessels over the surface of the brain are engorged and there is oedema in the pia-arachnoid, but no evidence of meningitis. In the basal cisterns the fluid is blood-stained. The brain is heavy and oedematous. There is decided hyperaemia in both the grey and white matter of the cerebrum, but this is not apparent in the cerebellum. In the basal ganglia and pons the congestion is more marked, while minute haemorrhages are seen in the upper part of the latter. There are no gross haemorrhages, thromboses, or areas of softening. The ventricles contain blood-stained fluid, but are not dilated.
Cortex. (Frontal lobe.) There is hyperaemia and oedema in the membranes with slight perivascular infiltration in which polymorph leucocytes are rather numerous. A vein with a fibrinous thrombus and a few haemorrhages are the only other changes of note.
In the subcortical white matter and the deeper layers of the grey matter there are several veins with fibrinous thrombi and slight perivascular infiltration in which polymorph leucocytes are evident. These cells, however, are not seen along with the plasma-like cells which outline many of the capillaries. There are no haemorrhages. While diffuse oedema is seen there are several instances where a venule is the centre of an irregular zone of intense focal oedema. Here the nerve-fibres are widely separated and the nerve-cells are compressed, while a few inflammatory cells and binucleated glia-cells lie in the spaces along with nuclear fragments.
Basal ganglia. (Lenticular nueleus.) Here there are changes of great intensity. In several places the veins in the grey matter show considerable perivascular infiltration and frequently fibrinous thrombi.
Pons. (Including floor of 4th ventricle and nucleus of 6th nerve.) In the membranes on the ventral surface a few veins emerging from the brain show a definite collar of perivascular infiltration. Apart from oedema the meninges show no special change. The pontine lesions, while they resemble those in the basal ganglia, are even more pronounced, both in extent and degree. In the series of cases here recorded the changes eorrespond, in the main, to those which are recognized as constituting the histological picture of encephalitis lethargica. There are, however, a few points which appear to be deserving of mention.
In the first place, no organisms were found, histologically, save in one case in which diplococci were observed in the basal ganglia, but the distribution of these organisms left little doubt that they were contaminations.
In Case 1 it is probable that the short duration of the illness-15 daysexplains the slight degree of inflammatory reaction and the absence of neuronophagy.
In Case 4-a child of 6 years-the intensity of the focal oedemas and, more particularly, the abundance of polymorph leucocytes which, in places, almost presented the appearance of miliary abscesses, are distinctly unusual features. To judge by the length of the illness-22 days-there is no reason to suppose that the presence of so many polymorph leucocytes indicates a virulent type of infection, and it may be that the age was a possible factor in determining the type of exudate. At the same time the lesions, in this case, bear a striking resemblance to those produced in some cases of experimental encephalitis in animals.
Glia-cell proliferation has occurred in all the cases, but multinucleated forms of these cells were never observed. It is suggested that where such formations have been described they are really pseudo-giant cells produced in the process of neuronophagy by accumulation of phagocytes within the residue of a nerve-cell. Although neuronophagy has been present in three of the cases and in all parts examined except the cortex, yet it has never been comparable either in frequency or in character with that seen in poliomyelitis, Invariably the phagocytes have been mononuclear cells, even in Case 4, where polymorph leucoeytes were numerous; and the glia-cells-though they have shown evidence of proliferationdo not appear to take an active part in phagocytosis. The lipochrome pigmentnormally present in nerve-eells-seems to vary considerably in amount. In the early stages of neuronic degeneration it ma,y be increased, while in the course of neuronophagy it is engulfed by phagocytes which carry much of it away to the adventitial meshes of the veins. The amount of this pigment, both in phagocytic cells and lying free in the tissues, appears to constitute a rough index to the amount of neuronophagy which has taken place. Focal oedema has been frequent-especially in the brain-stem and basal ganglia. While it was usually associated with infiltration of inflammatory cells there was distinct evidence that it occurred independently, and this was observed both in cranial nuclei and other areas of grey matter. Sometimes the oedema was sufficient to produce definite compression of nerve-cells and stretching of the nerve-fibres, though the cells themselves showed no evidence of degeneration.
On the whole the histological picture has been characterized by the vascular and inflammatory reactions, while degeneration and destruction of the nerve-cells have not been proportional to these changes.
In all the cases, structures apparently identical with those described by Da Fano as' minute bodies' have been observed. Though evident enough in another series, not included here, in the present group they were scanty and difficult to find. They were confined to degenerated neurons in the basal ganglia and brainstem, and were not detected elsewhere. 
